More and more interest is devoted to identify the basic mechanisms underlying the emergence of nontrivial collective behaviors of large populations of neurons, one typical instance being the irregular background activity in the cerebral cortex [1] . Though accurate mathematical models have been developed for describing the microscopic activity of single neurons and of their synapsis [2] , it is convenient to use relatively simple systems [3] , under the assumption that they could be able to reproduce the relevant collective phenomena exhibited by realistic systems.
In this perspective, in Ref. [4] we numerically studied a network composed of leaky integrate and fire neurons [5] , a class of simple single neuron models that exhibit a periodic spiking behavior in the absence of synaptic coupling. The coupling is the result of pulses that are sent across the system. The natural heterogeneity in the network is represented by the fact that different neurons have different spiking frequencies. Moreover we consider a delay between the pulse emission and its arrival.
The main result here discussed, and reported in Ref. [4] , is that, upon increasing the coupling strength of the neurons, such a kind of network exhibits a transition to a nontrivial collective dynamics.
Relevant differences divide our findings from the transition observed in the Kuramoto model (KM) [6] , a paradigmatic model for synchronization phenomena, describing the dynamics of an ensemble of coupled phase oscillators. First, the model that we considered is not chaotic and it eventually converges to a periodic orbit. Moreover the transient time needed to approach some periodic orbit grows exponentially with the number of neurons. Thus implying that for large population of neurons the relevant dynamical regime is the "transient", rather than the periodic orbit approached over astronomical time scales! This is an instance of "stable chaos" [7] [8] [9] .
But the most striking difference with KM concerns the dynamical regime observed beyond the transition, in fact in this case the overall neural activity is not constant and not even simply periodically modulated, but exhibits irregular, seemingly chaotic, oscillations.
The mechanism here analyzed may contribute to the irregular background activity observed in the cerebral cortex. Published: 18 July 2011
